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Abstract 
Purpose: To review educational interventions’ impact on providers’ knowledge regarding pain 
management and opioid painkillers.  
 
Methodology: The literature search took place in January 2018 using three search engines of 
PubMed, Cochrane, and Psychinfo. The search included articles between the years 2008-
February 2018. The keywords consisted of “prescription opioids,” “pain,” “education,” and 
“practitioners (all fields such as physicians, nurse practitioners, e.g.). The inclusion criterion was 
conducting an educational intervention regarding pain management and opioids. The exclusion 
criteria were not having a target population of healthcare providers or had taken place outside the 
US. The articles Assessment tool was a modified version of the Critical Appraisal Skills Program 
(CASP) criteria for cohort studies.  
 
Findings: After reviewing the title of possible publications, 505 prospective articles were found. 
After full review (title, abstract, and full text) of all articles, fifteen published articles were 
included. All studies reported improved the outcome of providers’ knowledge.  
 
Conclusions. Educational interventions for providers are helpful steps for prescribing opioids 
safely. The review demonstrates the positive impact of an educational intervention on the health 
professionals’ knowledge and practice behavior regarding pain management and opioids and the 
need for similar opportunities. 
 
Recommendations: Educating healthcare professionals about guidelines such as the CDC’s 





Prescription opioid misuse has been identified as a health crisis in the U.S. In 2018, more 
than thirteen thousand hospital visits were related to drug overdose, among which more than 
seven thousand were due to opioid overdose (Virginia Department of Health (VDH), 2018). The 
total "economic burden" of this problem in the US is $78.5 billion a year (Florence et al., 2016).  
According to the Centers for Disease Control and Prevention (CDC) (2019), about 11% of adults 
in the U.S. experience daily pain, and millions of them are treated with prescription opioids. 
About 21-29% of patients who receive prescription opioids to manage their chronic pain will 
misuse them (Vowles et al., 2015). Among the population who misuse their prescribed opioids, 
about 12% will struggle with an opioid use disorder (Muhuri, Gfroerer, & Davies, 2013).  
Furthermore, prescribing opioid pain relievers to individuals diagnosed with opioid use 
disorders may increase the risk of relapse and overdose (Stein et al., 2017).  The mortality rate 
due to drug overdose in all populations in the U.S. is rising. In 2016, about 66% of the drug 
overdose deaths were related to opioids. Among the opioids related deaths, about 40% of the 
mortalities were due to prescription opioid overdose (CDC, 2020). 
To prevent drug misuse and overdose, the CDC has suggested a guideline that helps the 
healthcare providers take the necessary measures for patient’s safety when treating pain by 
prescribing opioids. A state-based database called the Prescription Drug Monitoring Program 
(PDMP) stores patients’ prescribed medication information. Utilizing this data could help 
practitioners and pharmacists to avoid multiple opioid prescriptions or possible dangerous drug 
interactions such as overdose due to concurrent benzodiazepines and opioids. Some studies have 
noted that adopting the recommended guidelines could reduce the average opioid dosage 
prescribed for patients, but providers’ knowledge of the guidelines can vary. For instance, opioid 
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prescribing providers in Washington State, who did not adhere to any guideline, felt concerned 
regarding opioid use for pain; however, those affiliated with opioid prescribing guidelines felt 
more confident about their practice and prescription opioids (Franklin et al., 2013). Chen et al. 
(2016) noted that, although there is pressure to familiarize the providers with opioid prescribing 
guidelines for pain management, evidence shows that only knowledge about the guidelines does 
not always produce a positive impact on providers’ practice behavior.  
Primary care providers (PCPs) prescribe most of the opioid painkillers dispensed for non-
cancer chronic pain, but only a few primary care practitioners follow the suggested guidelines 
(Lasser et al., 2015). Chronic pain management training only exists in about half of family 
medicine programs (Schiel, Zoberi, Everard, & Antoun, 2016), and while providers believe that 
treatment of pain by using opioids is challenging, they feel the need for more training (Porucznik, 
Johnson, Rolfs, & Sauer, 2013).  There are some online educational programs for pain 
management with opioids available to healthcare providers to enroll in as part of their continuing 
medical education (SAMHSA, n.d.).  There is a growing focus on medical students and residents 
training for more comprehensive education regarding pain management; however, educational 
interventions remain considerably variable (Barth, Guille, McCauley, & Brady, 2017). Medical 
schools, residency programs, and others have different approaches to training their students 
about pain management and opioid use, highlighting the need for additional education for 
healthcare providers. Comprehensive education on opioid painkillers’ topic might improve 
providers’ practice behavior and the patient’s outcome.  
This systematic review will assess whether an educational intervention has any impact on 
the healthcare provider’s knowledge and attitudes towards pain management using prescription 
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opioids. Enhancement of providers’ knowledge and practice behavior due to a comprehensive 
education program could indicate the need for global education for all healthcare workers.  
Methodology 
The literature search, which was started in January 2018 and completed in March 2018,  
included papers between the years 2008-2018, and used the search engines of PubMed, Cochrane, 
and Psychinfo.  The keywords consisted of “prescription opioids,” “pain,” “education,” and 
“healthcare professionals delineated as healthcare providers, practitioners, doctors, nurses, 
physician, physician assistant, dentist, or pharmacist.” The primary selection was based on the 
title and abstract relevance to the topic. Using the Endnote reference manager, the duplicated 
articles were removed. Conducting an educational intervention (e.g. lectures, workshops) for 
healthcare providers in the U.S., which covers prescribing opioid painkillers usage in pain 
management, was the inclusion criterion. The exclusion criteria were not having a study 
population of healthcare providers, and the study had taken place outside the U.S. The secondary 
selection was conducted by reviewing the contents of full text, considering the exclusion criteria, 
and the relevance to the topic and inclusion criteria. All other studies were excluded. 
 The first author made the articles' search and selection, and quality assessment was done 
by both authors independently. The Assessment tool was a modified version of the Critical 
Appraisal Skills Program Checklist (CASP) criteria for cohort studies (Critical Appraisal Skills 
Programme, n.d.). The modification point was to simplify the scoring process and fit the studies 
included in this review, and the answers to the questions were chosen as “yes” or “no.” Table 1 
shows the modified assessment questions. The maximum possible assessment score was 12 and 
the assessment scores by the two authors were quite similar. The summary of the process is 
demonstrated in Figure 1, which exhibits the Prisma flow chart (Moher et al., 2009) 
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Table 1 
Articles assessment questions for the scoring 
Question Yes No 
1. Did the study address a clearly focused issue?
2. Was the cohort recruited in an acceptable way?
3. Was the exposure accurately measured to minimize bias?
4. Was the outcome accurately measured to minimize bias?
5. Have they taken account of the confounding factors in the design
and/or analysis?
6. Was the follow up of subjects complete enough?
7. Was the follow up of subjects long enough?
8. Are the results precise?
9. Do you believe the results?
10. Can the results be applied to the local population?
11. Do the results of this study fit with other available evidence?
12. Are the implications of this study clear for practice?
*Maximum possible score = 12
Figure 1. 
Summary of the article selection process 
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Findings 
During the first review, 505 articles were found through different combinations of the 
keywords. Through reading the titles or abstracts among the articles, 64 articles that did not have 
the study population of healthcare providers or did not meet the inclusion criteria were excluded 
(Figure 1). Since the study aimed to evaluate the impact of further education on American 
healthcare providers’ knowledge of the available guidelines to manage pain using opioids, seven 
articles conducted outside the US were excluded through reviewing the full text. In the end, 
fifteen articles were used in this review. The range of assessment scores was 9-12, with an 
average of 10.  
Most of the studies implemented a combination of live interactive workshops or lectures 
while offering extra resources to the participants. A few studies had the option of participating in 
an online module or a live session. The mode of the intervention is categorized in Table 2. 
Table 2. 
 Type of Educational Interventions Methods on Prescribing Opioid  
Educational Intervention Category Number of Articles 
Lecture/Workshop 5 
Books/Online Resources  2 
Combination of Lecture/Workshop & Online Resources 8 
Total 15 
  
 Data extraction was completed for each selected paper, and the following variables were 
recorded, including the study population, type of intervention, and the main result. The summary 




Summary of the data extraction 
Type of intervention(s) Author, Year Study population Results 
Educational presentations Cochella & 
Bateman, 2011 
Primary care physicians and 
health care providers 
Death rate due to accidental opioid overdose dropped. 
Providers’ prescription behavior changed regarding following 
recommendations 
Book (physicians’ guide) Young et al., 
2012 
Physicians Most physicians, especially primary care practitioners were likely 
to follow the pain management guidebook 
Interactive didactic lectures Brown et al., 
2013 
Internal medicine and 
transitional year residents 
and medical students enrolled 
in internal medicine 
Improved knowledge of addiction and pain management using 
opioids 
A combination of lectures, 
case reports, journal clubs, and 
decision support tool for 
electronic health record 
Guglemann et 
al., 2013 
Physicians, residents, nurse 
practitioners, and nurses 
A drop in the prescription opioids’ rate especially for patients with 
a history of dependency 
Training and providing 
protocols (electronic medical 
record-based) and instructions 
Canada et al., 
2014 
Internal medicine interns, 
Primary care residents, 
attending physicians, nurse 
practitioners 
Providers adherence to the guidelines improved, providers’ 
knowledge and attitude improved, decreased number of opioid 
prescriptions 
Live and online educational 
program 
Alford et al., 
2016 
Clinicians who manage 
chronic pain 
Improvement in clinicians’ knowledge, confidence, attitude, and 
practice 
Guidelines distributed through 
emails or at mandatory 
meetings presentation, and 
social marketing 
Chen et al., 
2016 
Internal medicine residents 
and faculties, family 
medicine faculties 
Decreased opioid prescription rate for non-cancer chronic pain, 
increase in using urine drug screening test 
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Type of intervention(s) Author, Year Study Population Results 
Interactive lecture and 
pictorial demonstration 
Dion, 2016 Nursing students Improvement in knowledge of opiate overdose signs and 
administration of intranasal naloxone 
One-on-one educational visits, 
provided additional resources 





Decreased in prescription rate of high-dose opioids, improved 
providers’ knowledge 
Interactive didactics Regunath et al., 
2016 
Internal medicine residents Improve knowledge and confidence regarding prescribing opioids 
Multidisciplinary educational 
grand rounds, CME modules, 
lectures, interactive 
workshops, framework for 
prescribing opioids, and 
assessment tools 
Lester et al., 
2017 
Physicians, pharmacists, 
nurses, physician assistants, 
nurse practitioners 
Reduction in prescription opioids, improved practice and 
knowledge, higher patient satisfaction rate 
Meetings or online education, 
workshop 
Zisblatt et al., 
2017 
Physicians, pharmacists, 
nurse practitioners, physician 
assistants 
Improvement in knowledge, confidence, attitude and self-reported 
practices 
Case-based experimental or 
text-based online continuing 
education program 
Trudeau et al., 
2017 
Primary care providers 
(MDs, DOs, residents, 
fellows, NPs, Pas) 
Improved knowledge, attitude, pain practice behavior; the 
experimental program group were less likely to prescribe tamper-
resistant opioids compared to text-based group 
Lectures, discussions, and 
workshop 
Ruff et al., 2017 Internal medicine residents 
(second- and third-year)   
Improved knowledge and confidence in pain management and 
opioid use 






Cochella and Bateman (2011) conducted a series of educational presentations in Utah, teaching 
providers and incentivizing them with continuing medical education credits. After the presentations, 
which included information regarding opioid painkillers, the rate of prescribed opioids dropped, and 
providers reported improved prescribing behaviors. Brown et al. (2013) offered a series of interactive 
lectures covering addiction, pain management, and use of opioids to a group of medical students, and 
transitional-year and internal medicine residents. After the intervention, the survey showed that the 
participants’ knowledge of addiction and the use of opioids improved compared to the baseline. Dion 
et al. (2016) conducted an interactive lecture and pictorial demonstration for nursing students to teach 
the symptoms and signs of opioid overdose and intranasal Naloxone administration for the patients in 
need. The study found an improvement in nursing students' knowledge about the diagnosis of opiate 
overdose and Naloxone's use. Regunath et al. (2016) conducted a module informing internal medicine 
residents about chronic non-cancer pain management and opioid use. The participants’ knowledge and 
confidence level in prescribing opioids improved as the result of the intervention. Ruff et al. (2017) 
implemented a set of lectures, a workshop, and discussions targeting second- and third-year internal 
medicine residents regarding chronic pain management and opioid misuse disorder. The intervention 
had a positive effect on the residents’ confidence level and perceived skills for managing patients.  
Online Resources 
 A physician guidebook on prescribing opioids for pain was distributed among physicians in 
Georgia (Young et al., 2011). Young and his co-investigators conducted a survey study to evaluate the 
impact of the book. The most significant effect was noted among the primary care physicians who 
were more likely to change their practice patterns regarding opioid use. Trudeau et al. (2017) 
 
53 
conducted a study that assigned participants to either a case-based experimental module or a text-
based routine online continuing medical education module. The participants were primary care 
providers, including medical doctors, doctors of osteopathic medicine, residents, fellows, nurse 
practitioners, and physician assistants. Both groups showed an improvement in knowledge, attitude, 
and practice behavior. The experimental group who learned the information by the help of simulated 
patient cases had a more significant improvement regarding the use of tamper-resistant opioids.   
Combination of Lecture/Workshop & Online Resources 
A combination of interventions, which included case discussions, journal clubs, lectures, and 
support tools for using electronic health records, and targeted a group of providers was implemented 
by Gugelmann et al. (2013). The providers included physicians, residents, nurse practitioners, and 
nurses at two urban emergency departments. After the educational interventions, a drop in the rate of 
prescribing opioids was noted, especially in patients with a history of substance dependency. Canada 
et al. (2014) conducted a study that offered providers an electronic medical record-based protocol, 
management, and data sortation instructions for patients with chronic pain who use opioids. The 
providers included were primary care residents, internal medicine interns, attending physicians, and 
nurse practitioners. They also offered monetary compensation for attending physicians. The results of 
their study showed an improvement in the providers’ adherence to the protocols. Canada et al. (2014) 
also noticed that the health caregivers’ practice behavior (such as the use of urine drug screening and 
documentation of the diagnosed chronic pain), attitude, and knowledge improved, and the number of 
opioid prescriptions reduced. Another series of online or live educational programs were held in 
sixteen U.S. states that targeted clinicians who manage chronic pain (Alford et al., 2015). An 
immediate and a two-month post-program assessment of the clinicians’ knowledge, confidence, 
attitude, and practice regarding pain management showed improvement. Chen et al. (2016) distributed 
 
54 
guidelines for prescribing opioids for chronic pain through emails or during mandatory meetings 
through presentations. They also implemented social marketing by using posters to raise awareness 
about the guidelines. The recipients of the guidelines were Stanford’s internal medicine residents and 
faculty, as well as family medicine faculty. They compared pre- and post-intervention medical records 
to evaluate the practice behavior changes due to the intervention. The results suggested a decrease in 
the opioid prescription rate for non-cancer chronic pain and increased urine drug screening tests.  
Kattan et al. (2016) implemented a public health detailing campaign by conducting one-on-one 
educational visits and handing out “action kits” that included additional resources. The data analysis 
showed improved providers’ knowledge of opioids and a drop in high-dose opioid painkillers’ 
prescription rates.  
At the Oregon Health and Science University, the general internal medicine clinic implemented 
an educational intervention and introduced an opioid prescribing policy that limited the dosage of 
opioids for the patients (Weimer et al., 2016). The target of that intervention was all primary care 
providers, including residents, faculty, and mid-level providers. After the intervention, the overall rate 
of opioid dose prescribed for patients reduced. They also found that younger physicians tend to 
prescribe less high-dose opioids than providers with more years of practice. In another study, a series 
of multidisciplinary educational grand rounds, continuing medical education modules, lectures, and 
interactive workshops were implemented, providing a framework for prescribing opioids, and 
assessment tools for the prescribers (Lester et al., 2017).  The interventions’ target population was a 
group of physicians, pharmacists, nurses, physician assistants, and nurse practitioners. The focus of 
these rounds and workshops was on pain management and selection of painkillers, including opioids.  
A reduction in the number of prescription opioids, an improvement in practice and knowledge, 
and a higher patient satisfaction rate of their treatment were the results of a study by Lester et al. 
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(2017). Through a three-hour educational meeting or an online module, and a series of two-hour 
workshops, information was disseminated about long-acting and immediate-release opioids, and risk 
evaluation and mitigation strategy when prescribing opioids (Zisblatt et al., 2017). The participants 
were the providers, including physicians, pharmacists, nurse practitioners, and physician assistants. 
The survey results showed that the providers' confidence level, attitude, knowledge, and self-reported 
practices improved after receiving the information.  
Summary 
 According to the literature, the healthcare providers’ knowledge of prescription opioids is 
inconsistent (Rasulnia, Burton, & Patel, 2019). This systematic review found that educational 
interventions regarding pain management, addiction, and opioid use positively impact healthcare 
providers’ knowledge and practice behavior. Due to the interventions, providers’ knowledge level of 
safe practice when prescribing opioid painkillers (e.g. choosing dosage, monitoring patients on chronic 
opioid therapy, avoiding multiple prescriptions) improved. In addition, practice behavior, confidence 
level, and attitudes of the prescribers were enhanced. In some studies that measured the rate of 
prescribed opioids for patients, a decline in the number of opioids prescriptions was noted.  
The limitation of the studies included in the review was that the interventions’ long-term 
impact on knowledge, attitudes, and behavior of the providers was not measured. Despite this 
limitation, all studies were adequately significant to suggest that comprehensive education on pain 
management and opioid painkillers targeting healthcare professionals is effective. This review could 
also not categorize the intervention methods based on their effectiveness. Whether one educational 
method works better than the other is not clear. Another limitation was that the studies chose different 
materials to inform their participants and, although all materials were related to opioids somehow, no 
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interventions were quite similar. Hence, there is a possibility of bias when comparing the impact of 
different educational materials. 
Conclusion 
 This study showed that health care providers are mostly concerned about pain management and 
prescribing opioids and would prefer more education (Franklin et al., 2013). The literature review also 
showed the effectiveness of focused training regarding the use of opioid painkillers, made available to 
healthcare providers (Aronowitz, Compton, & Schmidt, 2020). The positive impact of additional 
education for health care providers on pain management and prescribing opioids is evident. Additional 
education in the healthcare professions’ curricula could clarify misunderstood points or any confusions 
about prescription opioids (Busse, Douglas, Chauhan, Kobeissi, & Blackmer, 2020). Whether some 
intervention method is more effective than the others, and which one is preferable to the providers are 
two critical points that are unclear. More research focusing on the method, material, and length of 
effective educational interventions is needed. There is also a need to study the long-term effect of the 
educational interventions, aiming at the providers’ practice behavior and opioid prescription rates. 
Recommendations 
This review underscores the need for more comprehensive education regarding using opioid 
painkillers for pain management to inform healthcare providers. As suggested in the literature, 
adherence to practice guidelines could result in evidence-based practice pattern among healthcare 
providers (Busse et al., 2020). The available guidelines, including the CDC’s Guideline for Prescribing 
Opioids for Non-Cancer Chronic Pain, could be an appropriate resource to educate the providers. 
Detailed information on the CDC’s guideline recommendations could be the common ground of the 
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